Abstract
Introduction
In September 2008,the financial crisis induced by the U.S. subprime mortgage broke out in the world, leading to the global financial asset values shrink more than 50 trillion U.S. dollars, creating a huge amount of bad financial assets.The United States and other countries began to adopt state bank recapitalization, reorganization, divestiture and market-oriented way of handling non-performing financial assets. In this situation, it is particular urgent to explore how disposal of China non-performing domestic financial assets.
Assets securitization is the international market, commonly used in non-performing assets disposal of the main mass market approach. It is so-called assets securitization, because of the sponsor taking the lack of liquidity, also producing stable and predictable future cash income, or portfolio of assets for sale to particular issuer, or trustee of such assets to a specific trust. Through the creation of these assets, the government can generate cash flow to support the rights of a financial instrument, and asset backed Securities (Assets-Backed Securitization, ABS), sell the securities in the financial market, realizing these assets as a means of structured finance.Experiences show that the non-performing assets securitization is one of the rapid disposal non-performing assets. At present, our asset securitization has been applied to practice as below shows [1] ,
In June of year 2003,China Huarong Asset Management Corporation entrusted 13.25 billion yuan of bad debt assets to Zhongxin Trust Investment Company for seting up a three-years trust property, which has the priority of power transferring to investors. This is the first new trading business of quasi-asset securitization about assets disposed in Mainland. In essence, this layering is not the real non-performing assets securitization, but in our current system of laws, regulations, principles of the use of asset securitization is useful attempt to dispose of non-performing assets.
In December of year 2005, the National Development Bank and China Construction Bank, as sponsor of the two items issued the securities, assets, including development banks, the issue of the amount of 4.177 billion yuan, asset pool for the development of banking company issued loans, the banks issuance amount of 3.016 billion yuan.China Construction Bank issued asset pool for the personal housing mortgage loans. These two asset-backed securities are Chinese first asset securitization pilot project.
In December of year 2006, China Cinda Asset Management Corporation, China Dongfang Asset Management Corporation issued 3 billion yuan and 700 million yuan of assets to
Supported by National Natural Science Foundation, The Chinese port investment optimization and risk in decision theory (70873014) support securities restructuring priorities, statutory duration of 3 years or 5 years fixed-income products. This is a securitization of assets supporting the field of non-performing assets, Chinese capital market is another important financial business innovation. Although in practice, non-performing assets securitization has been carried out, our non-performing assets securitization existed theoretical research in China is still just discuss the feasibility of non-performing assets securitization. The real economy and financial markets has Chinese characteristic. The non-performing assets and related securities of technology, is not an issue to discuss.Since most of our non-performing assets of banks are Huarong, Changcheng, Cinda, Dongfang, these four asset management companies (AMC) dispose most non-performing assets in China. This article focuses on the non-performing assets, which are disposed by AMC with collateralized debt obligations (CDO) disposal.
Current status of non-performing assets disposed by AMC

AMC' non-performing assets composition
The major feature in Chinese AMC' non-performing assets is its key lending by the corporate form, in which nearly half are the manufacturing sector loans. It was different from United States in the early 90's bad loans. In the United States, most of the assets about Renaissance Trust (RTC) are mortgage loans [2] , and it is the same in Southeast Asia countries. China bank non-performing assets are relatively concentrated in manufacturing. See Table 1 . Due to the historical reasons, Chinese non-performing loans received by AMC involving different industries, different regions and different scale state-owned enterprises, most lack of effective collateral. With the conduct of non-performing assets disposal, AMC remaining assets will continue to decline in quality, lower the cash rate.
AMC non-performing assets disposal progress
In Table 2 , the data is until the end of the first quarter of 2006, which is the four AMC non-performing assets disposal progress, reflects our overall non-performing assets, including the general bad and doubtful debts. 
Means and drawbacks
At present, Chinese AMC mainly debt equity swap, packaged for sale, auction, bid, dealing with non-performing [1] , [3] .The imperfections of Chinese capital market, lack of effective mechanisms for price discovery, which easily lead to the actual recovery value of non-performing assets to reduce [3] , [5] . Since Chinese AMC has not disposed of large quantities of non-performing assets, only used debt-equity swap, packaging and marketing dispose of non-performing assets, explored to reduce the maximum practical recovery of non-performing assets disposal. AMC can use the non-performing assets securitization to reduce the loss of value of non-performing assets.
The flow of Chinese AMC non-performing assets disposal
According to the 2004 revised Basel Accord [1] , a typical non-performing assets securitization transaction can be divided into two structures, the first is the standard structure, also known as the traditional structure, the risk of investors rely on the direct non-performing assets. The second is the synthesis of different structures. Credit risk assets pool conversion, some or all of, was guaranteed by derivative. In other words, it upgrade by ways of guarantee of some level of ABS credit rating. As we mentioned above, 'Phoenix' and 'Teco' ABS structure is synthesized structure. In this structure, the risk of investors' exposure is not only the recovery of the assets pool, also of the CDO's credit guarantee institution and the quality of the assets for security and mobility related. separately.'Phoenix'and 'Teco' ABS (Asset backed Securities) structure is a typical priority / sub-grade bond the two structures.Cinda AMC 'Phoenix' ABS structure is shown in Figure 1 .The Dongfang AMC 'TECO'ABS structure is similar to the 'Phoenix'.
The 5 year 'Phoenix' ABS asset pool of Cinda AMC is made of the outstanding principal balance approximately 21 billion and interests balance 10.4 billion.The total value is 31.4 billion.The release of 'Phoenix' Priority/Secondary value of the two grades of ABS is 37 billion, and the priority of the sale to investors in the tranche is 30 billion yuan.Cinda AMC retained sub-sub-voucher value 700 million yuan. Cinda AMC's 'Phoenix' ABS enhance mainly through two ways. First, the excess assets pool to provide security, (31.4-3.0) = 28.4 billion.Second, Cinda AMC retained sub-tranche worth 700 million yuan for the first fractions vouchers that provide some security.
CDO disposal 4.1 Basic meaning
Through Collateralized debt obligation (CDO), the AMC constitutes the special purpose company which would lack the liquidity to distributed non-performing assets portfolio risk, and re-package into various levels of sub-tickets to issue the investors generally. CDO is one of ABS structure.The Chinese AMC currently using non-performing assets securitization is the priority/sub-structure of the two grades of ABS. But the more open, multi-level CDO structure has been adopted. Non-performing assets disposal by CDO in China have two more advantages than the current priority/sub-grade ABS structure.If the AMC use CDO disposal of non-performing assets, which assets are broken down into the risk pool, which better meet the needs of different investors, and thus can improve the recovery of non-performing assets. 
AMC's CDO operation process construction
The general process of AMC's CDO disposal of bad loans is as follows, AMC gets cash from the four major state-owned banks to buy the full face value of the four major state-owned banks of non-performing assets.AMC purchase the non-performing assets to the trust (SPV). SPV will be recombined by these non-performing assets to form a pool of assets.The assets evaluation agencies assess the value of the assets pool, and proceed SPV these non-performing assets as collateral, financial guarantee bonds issue to non-performing assets, revenues and expenses, which claim returned AMC. SPV only specializes in asset securitization business, constitutes a pool of assets through credit enhancement. The rate of securities is confirmed by the rating agencies. Investment banks issue credit guarantee securities, purchase the debt backed securities that could be the residents of other investors. Income securities are issued by SPV to repay the money to buy loans. AMC's non-performing assets disposal process with CDO is shown in Figure 2. 
AMC's CDO structural design Figure 2. AMC's CDO disposal process
The AMC's CDO structure is based on the specified pool of non-performing assets, which may include a variety of non-performing assets of debt instruments. These non-performing assets with credit risk, depending on the post-default recovery rate, will cause more secured asset pool losses. The AMC's CDO structure can be designed as the low, medium and high-level.
low-level sub-voucher (Equity), the highest point of the designated pool of non-performing assets AMC maximum loss of L1%. the level of the tranche (Mezzanine), the range of L1%-L2%. high-level points ticket (Senior), the lowest point of L2%. Similar to Cinda AMCs' 'Phoenix' ABS structure, AMC's non-performing assets CDO structure shown in Figure 3 . Low-level tranche has absorbed the loss of the designated pool of non-performing assets, L1%. Similarly if the non-performing asset pool losses of up to L2%, the level of the tranche at this time was written off at this level. Loss of high-level points ticket is more than low-level, medium-level points ticket absorption L2%. The high-level points ticket is the most secure level among the three levels. It has the lowest coupon rate. 
Key issues of AMC's CDO construction
The problem of cash flow
Non-performing assets back CDO's cash flow, and whose characteristics are uncertainty. Recovery rates and timing of non-performing assets could be estimated through assets pool and historical data.It is helpful to estimate the probability of the CDO's hierarchy divided by the expected loss in different scenarios. That depends on the mean and volatility of the recovery, as well as cash recovery point. It is the necessary conditions what the CDO's cash flow forecasting model to guarantee most investors' cash flow. The selection criteria of CDO assets pool should satisfy the expected recovery is large, while its volatility is small. We also can reduce risk through credit enhancement. In addition, the assets pool recovery is the implementation of an asset pool for maximum value recovery point selection. This transformation plays and important role in the cash flow's model at different time. In general, recovery point selection can be divided into three types, the early recovery, the average recovery and the delay recovery [6] . Primarily through the observation of the historical trend, Moody uses the historical interpolation method to predict the recovery of the pool assets [7] .
Assets pool selection
Taking into account the recovery rates and timing of their expected distribution, AMC must choose the most optimal and appropriate asset pool ensure the success of building CDO.The portfolio selection criteria is as below.
First, we get a higher expected recovery rate. Second, selecting the number of recovery point distribution and recovery of a lower standard deviation of all non-performing assets. Third, the industry concentration and geographic concentration should be lower. Mainly the AMC's non-performing assets were corporate loans, so the process of AMC building CDO is a key part of building the well-diversified portfolio. Through the cross-enterprise loans, cross-sectoral portfolio, cross-regional portfolio, the income generated by the underlying assets pool is more stable. The non-systemic risk can be offset to a large extent, more investment value made. The individual risk-return characteristics of non-performing assets is difficult to attract investors, for the combination can significantly reduce the risk of assets, investors are willing to pay a single price, which will be higher than quoted and risk assets. So the non-performing loans for the construction of CDO are important basis.
Credit enhancement
Given the current cash recovery rate of Chinese AMC's non-performing assets low and high risk, reducing the uncertainty of recovery time for the AMC to ensure the successful construction of CDO, the CDO structure must include the credit enhancement mechanism. Asset credit securitization can upgrade their skills during the current recovery, which is conducive to continue reduction the disposal of bad loans in China [8] .With the low expected return, high risk assets can be sold at very low prices. On the other hand, higher risk assets on insurance institutions, pension funds and other investors can seek stable returns unattractive, which is lack of demand. The credit enhancement features help improve the securitization of non-performing assets by price. Security, the Government supports can greatly reduce the risk of underlying assets, risk stratification technology portfolio divided by the priority level, secondary level classes such as equity, to meet different risk preferences of the investor demand. The conservative investors may still choose different stratifications by the credit rating with investment grade after the priority assets.
The Chinese AMC disposal of non-performing assets CDO credit enhancement consists of three main ways. First, we must make sure the assets secure, and the AMC's CDO assets pool of the total face value of securities issued by subtracting the actual size of the rest. The remaining value of the CDO should provide the guarantee. Second, the retention of low-level AMC sub-coupon security is important. The AMC pay for their lowest level tranche, essentially the initial loss. Another point of view, that is to provide a high level of sub-vouchers' guarantee. The third is the external security. Away from the main to the CDO, AMC provide credit guarantees. For example, if the AMC is prepared to issue foreign investors and CDO can obtain the security through the Ministry of Finance or the Bank of China.
Regulation, tax and other issues
AMC is non-performing assets CDO transactions, whose structural complexity involved in many engineering subjects. It is necessary to rely on a perfect legal system to regulate its operation. The current asset securitization is still in a 'legal vacuum' state, the real direct legal framework for non-performing assets has not yet formed. It is not clear about the status of the participating subjects, powers and obligations of relations, which is based on inadequate legal protection. When the promoters sell assets to the SPV, the standard real form should be established, it is the same about the SPV's special legal status. On the day of April 21 in the year of 2005, Bank of China and China Banking Regulatory Commission released 'Pilot Securitization of Credit Assets Regulations', which was the useful exploration. This approach is only a normative document, the relevant provisions of the Basic Law is difficult to arrogate promote securitization of bad loans. The relevant legislation should be further strengthened.
Assets securitization as AMC is a complex innovation, without the basic accounting and tax policy. It is not stipulated that the financial statements, how to determine securities' gains and losses, the policy arising from securities stamp duty and income tax issues. It is withal significant constraint to carry out The CDO disposal of non-performing assets. The disposal financial institutions of non-performing assets issue concerns the stability of the financial system, so the nation should support establish the intact accounting policy and tax policy about the AMC non-performing assets CDO disposal as soon as possible. For instance, the international accounting standards in line with our standard conditions of true sale of assets, should be constitute as early as possible to develop the AMC CDO disposal of non-performing assets sales, financing, accounting principles and the balance after the transaction and retained interests accounting treatment.
Using Monte Carlo method to price CDO
Determining the time of pool assets' recovery and circulation
Making a price of the CDO for each level can be described as a pool of underlying assets for the expected loss process. AMC's non-performing assets CDO tranche is equal to the value of default-free cash flow. That is equal to the level of notional principal fixed coupon rate, minus the assets pool after default losses. The default free interest rate is non-random, so the CDO cash flow can be calculated. Therefore, the key issue is the valuation of default payment. In other words, the key issue to make a price for non-performing assets on the AMC' CDO is the recovery of non-performing assets generated by the cash flow. This can ensure some level of stock shares. It is showed in Figure 4 about the AMC's profit and loss in non-performing assets CDO structure. AMC assets pool of non-performing assets recovery rates and timing of expected cash flow of CDO are the key topics to identify. Under different conditions for building the expected cash flows and related losses, non-performing assets are to know the distribution of recovery rates and timing and the resulting joint probability should be confirmed. Naturally the recovery of non-performing assets and the distribution of recovery time analysis of historical data should be fitted.
Monte Carlo Method
Monte Carlo method is the most popular way of credit derivatives pricing. This paper uses Monte Carlo method to explore AMC's non-performing assets CDO pricing [9] .Suppose AMC is going to prepare for a period T of non-performing assets CDO. The CDO asset pool contains N kinds of assets with the face value of V b . Taking into account the history of China on the recovery of non-performing assets and the lack of data collection, we must make certain all the assumptions of asset pool. Assets pool is subject to recovery of R mean μ 1 distribution of D 1 (such as log-normal distribution, etc.), so that the value of the assets pool V b *μ 1 . The assets pool is subject to recovery time T distribution D 2 . And we assume that the CDO tranche is divided into three levels, low-level tranche absorbing the initial asset pool L 1 % loss, the level of absorption higher than the initial tranche of assets pool L 1 % loss, and the less than the loss of high-level tranche is L 2 %. In this paper, Monte Carlo algorithm is used to calculate the low, medium and high-level tranches prices. The following Monte Carlo method is used in the non-performing assets of CDO pricing AMC steps, The steps(1) randomly generate recovery point in time T1, with risk-free interest rate r, the low, medium and high level of risk neutral returns (step (2) is calculated) folded moments are now ready income. Among the low, medium and high-level tranche discount to the current income for the Y1*EXP（-rT1, the level of the tranche is the value Y2*EXP（-rT1）,and the present value of the high-level tranche is Y 3 *EXP（-rT 1 ）. (4) Repeating the steps (1)-(3) (such as 10000), calculating the low, medium and high levels of the present value of the average situation. With the increase of the simulation times, the present value of the average time is to close to the risk-neutral expected returns and price. The AMC's CDO non-performing assets such low, medium and high-level prices are calculated out.
Conclusion
The article analyzes the status of Chinese AMC's non-performing assets. According to Chinese AMC's actual situation of non-performing assets, we design our AMC multi-level non-performing assets disposal CDO structures.The CDO structure and cash flow, asset pool selection, credit enhancements and other key issues were analyzed. Finally, with the Monte Carlo method, we provide a theoretical guidance and technical support for the research of AMC non-performing assets disposal with CDO in China.
